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@ High pressure discharge lamp. 

@ The invention relates to a high-pressure dis- 
charge lamp provided with a discharge vessel (3) 
with a ceramic wall (3a) which has an outer surface 
on which a metallic coating is present. According to 
the invention, the coating is a metal layer (10) sin- 
tered on the ceramic wall (3a), which sintering pro- 
cess takes place during sintering of the discharge 
vessel (3) so as to achieve translucence. 
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The invention relates to a high-pressure dis- 
charge lamp provided with a discharge vessel with 
a ceramic wall which has an outer surface on which 
a metallic coating Is present. 

The invention also relates to a method of man- 
ufacturing such a lamp. 

The term "ceramic wall" in the present de- 
scription and claims is understood to mean a wall 
made of either translucent crystalline metal oxide 
such as, for example, monocrystalline sapphire or, 
for example, gastight polycrystalline aluminium ox- 
ide, or a wall of translucent gastight sintered poly- 
crystalline AIN. 

A lamp of the land mentioned in the opening 
paragraph is known from EP-A-0002848. To pro- 
mote lamp ignition, the outer surface of the dis- 
charge vessel of the known lamp is provided with 
an electrically conducting ignition strip In the form 
of a metallic coating. The strip is adhered to the 
outer surface of the wall of the discharge vessel in 
the form of a mixture of metal and metal-oxide 
particles by means of heating. A metallic coating of 
a portion of the outer surface of the discharge 
vessel wall is also known in the form of a heat 
shield. The aim of this is to exert a positive influ- 
ence on the heat balance of the lamp. Such a 
coating Is known from inter alia EP-A-034 4 433. 
The metallic coating may be vapour-deposited in 
vacuum or provided as a paste which is subse- 
quently cured. 

It is found that the metallic coating thus ob- 
tained often shows defects during lamp life, in the 
form of fractures or cracks in the coating or detach- 
ing of the coating from the ceramic wall. Such 
defects in an ignition strip adversely affect the 
ignition-promoting effect thereof. If the defects are 
found in a coating serving as a heat shield, they 
will lead to an undefined change in the heat bal- 
ance of the lamp. This will generally result In 
undesirable changes in photometric properties (lu- 
minous efficacy, colour temperature, colour render- 
ing) of the lamp. 

The invention has for its object to provide a 
measure by which the occurrence of the said de- 
fects is counteracted. According to the Invention, a 
lamp of the land mentioned in the opening para- 
graph is for this purpose characterized in that the 
metallic coating is a metal layer sintered on the 
ceramic wall. It was found that sintering of a metal 
directly on the ceramic wall as a coating results In 
a well-adhering, continuous coating which is not 
subject to any appreciable changes during lamp 
life. A very suitable metal for the metallic coating is 
W because this combines a large number of 
favourable properties such as a good heat resis- 
tance, good electrical conductance, good sintering 
possibilities. Besides W, also Zr. Mo. Ta and Nb 
are highly suitable for use as metals for the metal- 
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lie coating. 

Preferably, a lamp according to the invention is 
manufactured by a method according to which the 
discharge vessel with ceramic wall is formed in that 
5 a coating is provided on an outer surface of a wall 
of a previously baked moulded piece by the ap- 
plication of a paste, which paste is formed by a 
mixture of metal powder and a solvent, and subse- 
quently the moulded piece thus coated is dried, 

10 after which the coated moulded piece is sintered 
so as to achieve translucence. The paste can also 
include a binder. 

The term "previously baked moulded piece" in 
the present description and claims is understood to 

75 mean a piece moulded under pressure from a 
powder mixture which can be sintered so as to 
acfiieve translucence, which moulded piece is then 
baked in such a manner that an initial sintering 
growth between the powder particles occurs. Ad- 

20 vantageously, both a translucent discharge vessel 
and a sintered bond between the wall of the dis- 
charge vessel thus formed and the metallic coating 
is realised in a single sintering process by the 
method according to the Invention. 

25 It has indeed been suggested in the literature 

to sinter W on a base surface of AI2O3. It is stated 
there that the addition of 3% up to even 10% of 
Zr02 or Zr02 and SiOato the othenwise pure AI2O3 
is essential for achieving a good sintering bond 

30 between AI2O3 and W. To obtain translucent AI2O3. 
on the one hand the addition of quantities as men- 
tioned above was found to be absolutely unsuit- 
able, while on the other hand MgO as a sintering 
dopant is Indispensable for achieving a density of 

35 the sintered AI2O3 required for satisfactory translu- 
cence. 

The invention results in a lamp which is more 
robust than the known lamp and which is easier to 
manufacture. Also compared with lamps which are 

40 much used In practice and which are provided with 
separate ignition antennas in the form of a wire 
which is either coiled around the discharge vessel 
or tensioned alongside the discharge vessel, the 
lamp according to the invention is much more 

45 robust while the manufacture of the lamp according 
to the invention is much simpler. 

Aspects of the invention as described above as 
well as other aspects are explained in more detail 
below with reference to a drawing in which 

50 Fig. 1 shows a lamp according to the invention 
and 

Fig. 2 shows a discharge vessel according to an 
alternative embodiment. 
In Fig. 1 , a high-pressure sodium lamp accord- 
55 ing to the invention is provided with a discharge 
vessel 3 with a ceramic wall 3a in which at least Na 
as an ionizable filling component and a rare gas 
are present. The discharge vessel encloses a dis- 
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charge space. The lamp is provided with main 
electrodes 4, 5 which are arranged in the discharge 
space and between which a discharge takes place 
in the operational condition of the lamp. The main 
electrodes 4. 5 are each connected to a respective 
current lead-through member 40, 50, which is 
passed through the wall 3a of the discharge vessel 
3 and is connected thereto in a gastight manner by 
means of a connection of a ceramic sealing com- 
pound. The lamp is also provided with an outer 
bulb 1 and a lamp cap 2. The lead-through mem- 
ber 40 is electrically connected to a rigid current 
conductor 6, which is internally connected to the 
lamp cap 2, via a flexible conductor 6*. The lead- 
through member 50 is electrically and mechanically 
connected to a rigid current conductor 8, which is 
also internally connected to the lamp cap 2, via an 
auxiliary conductor 7. 

A metallic coating in the form of a metal layer 
10 sintered on the ceramic wall is present on the 
outer surface of the ceramic wall 3a. The metal 
layer serves as an ignition aid and extends sub- 
stantially between the main electrodes 4, 5. When 
the lamp is not operating, an end of a bimetal 
element 11 rests against the metal layer 10 near 
the main electrode 4. The bimetal element 11 is 
fastened with another end to the current conductor 
8. When the lamp is operating, the heat generated 
by the discharge breaks the contact between the 
metal layer 10 and the bimetal element 11 by 
bending away the bimetal element 11. 

In an advantageous practical embodiment of a 
lamp as described, the ceramic discharge vessel is 
provided with a wall formed from translucent, 
densely sintered poly crystalline AI2O3 on which a 
coating of W is present. The discharge vessel was 
preferably formed during manufacture of the lamp 
by the advantageous method to be described in 
detail below. Starting in usual manner from a pow- 
der mixture of AI2O3 with at most 1000 ppm MgO. 
a moulded piece is made under pressure which Is 
subsequently pre-baked in the air at a temperature 
of 1200- C. 

A coating is then provided on the moulded 
piece thus obtained through the application of a 
paste formed by a mixture of W-powder and a 
solvent. A suitable solvent is terpineol. The paste 
may in addition contain a binder, for example, ethyl 
cellulose. A large number of industrially applicable 
methods is available for applying the coating, such 
as, for example, painting, writing, tampon printing, 
ink-jet printing, dispensing, roller coating. 

The moulded piece thus coated is subsequent- 
ly dried, whereby the solvent substantially evap- 
orates. It was found with the use of terpineol that 
heating for approximately 30 minutes at 175- C 
results in evaporation of more than 95% of the 
terpineol originally present. If a binder is present in 



the paste, it Is then baked out. With ethyl cellulose 
as the binder, it was found that heating for approxi- 
mately 30 minutes in a dry atmosphere of 7 vol% 
H2 and 93 vol% N2 leads to a substantially com- 
5 plete firing away/combustion of the binder present. 

After drying and baking, the moulded piece is 
sintered so as to achieve translucence. This is 
done in a manner known per se through heating in 
an atmosphere of moist hydrogen at approximately 

10 1950" C for approximately 2 hours. Sintering be- 
tween AI2O3 and the W of the coating takes place 
simultaneously with sintering of the AI2O3 to 
achieve the translucent state. 

In addition to MgO as the sintering dopant in 

76 the basic material for the manufacture of the dis- 
charge vessel, extra additions, albeit in small quan- 
tities up to approximately 500 ppm, were found 
useful in practice, such as EraOa. Y2O3 and Zr02. 
The temperature and time required for sintering to 

20 achieve translucence are influenced to some extent 
by such extra additions. The use of SiOa is known 
to be unsuitable as an additive when a good trans- 
lucence of the sintered product is required. 

In the embodiment described, W-powder with a 

25 particle size distribution of between 0.2 urn and 1 
um was used, with an average value of 0.4 urn, 
which corresponds to the particle size distribution 
of the AI2O3 powder usual in practice. 

Inspection of discharge tubes manufactured by 

30 the method described shows that AI2O3 crystals 
have assumed a different surface structure at the 
area of the coating compared with that which is 
present and usual at the exposed surface of the 
ceramic wall of the discharge vessel. The surface 

35 structure at the area of the coating has a crystal 
size distribution which Is comparable to the size 
and pore structure of the W-particles. 

High-pressure sodium lamps with a power rat- 
ing of 400 W were manufactured from the dis- 

40 charge tubes made by the method described 
above in a manner which was conventional in all 
further respects. The filling of the discharge vessel 
contains excess Na amalgam in a weight ratio 
Na/Hg of 9/40 and Xe with a pressure of 40 kPa at 

45 room temperature. The ignition strip has a width of 
approximately 0,5 mm and a thickness which var- 
ies between 30 um and 50 urn, resulting in a 
luminous decrement of less than 3%. After a lamp 
life of 100 hours, the average ignition voltage is 

60 2350 V. and after a life of 1000 hours it is 2425 V. 
For comparison it should be noted that production 
lamps of the same power rating and the same 
filling in the discharge vessel, provided with an 
external loose antenna as an ignition aid have an 

56 average ignition voltage of 2400 V after 100 hours 
of lamp life, and 2650 V after 1000 hours of lamp 
life. 
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In an alternative embodiment of the lamp ac- 
cording to the Invention, the ignition strip is ar- 
ranged so as to be electrically floating. The dis- 
charge vessel is pictured in. Fig. 2, components 
corresponding to those of Rg, 1 having the same 5 
reference numerals. 

The discharge vessel 3 is provided with an 
ignition strip 10 which is provided with a transverse 
strip 11, 12 at either end at the level of the respec- 
tive main electrode. Each of the transverse strips io 
11,12 forms a substantially closed ring. 

High-pressure sodium lamps were manufac- 
tured from the discharge tubes according to Fig. 2, 
which were manufactured by the method described 
above, in an otherwise conventional manner. In a 75 
first instance, these were lamps with a power rating 
of 400 W, provided with a filling of the discharge 
vessel comprising an excess quantity of sodium 
amalgam in a weight ratio Na/Hg of 9/40 and Xe 
with a pressure of 40 kPa at room temperature. 20 
The ignition strip has a width of 0.5 mm, as do the 
transverse strips. The average ignition voltage is 
2625 V. According to lES standards, an ignition 
voltage of 2800 V Is admissible. 

In a second Instance, the power rating of the 25 
lamp was 70 W and the pressure at room tempera- 
ture of the Xe was 26 kPa. The ignition strip in this 
case is 0.16 mm wide. The average ignition voltage 
is 1730 V against the IBS standard according to 
which 1800 V is admissible. 30 

The luminous efficacy is 96 Im/W, which is a 
loss of 1 .5% compared with similar lamps provided 
with ignition antennae which deflect away. 

Claims 35 

1- A high-pressure discharge lamp provided with 
a discharge vessel with a ceramic wall which 
has an outer surface on which a metallic coat- 
ing is present, characterized in that the metal- 40 
lie coating is a metal layer sintered on the 
ceramic wall. 

2. A method of manufacturing a high-pressure 

discharge lamp provided with a discharge ves- 45 
sel with a ceramic wall as claimed in Claim 1 . 
according to which the discharge vessel with 
ceramic wall Is formed in that a coating is 
provided on an outer surface of a wall of a 
previously baked moulded piece by the ap- so 
plication of a paste, which paste is formed by 
a mixture of metal powder and a solvent, and 
subsequently the moulded piece thus coated is 
dried, after which the coated moulded piece is 
sintered so as to achieve translucence. 55 
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